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i- Agenda

» Large commercial buildings (LBNL)
— Field tests

— Quick assessment tool

* Small commercial buildings (Purdue)
— Field tests
— Quick assessment tool

* Next step and new features
 Pilot tests

pler




i
I.-ick” Assessment Tool

« Evaluate demand reduction and cost savings
for large commercial buildings

— Predict peak load reduction

— Compare demand shed strategies
— Predict comfort

— Analyze energy cost
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AT Methodology

EnergyPlus prototypical office building model (Joe Huang’s model)

R 4.572m (0,30.480,3.048) Roof /North
North = - < (45.720, 30.480, 3.048)
Zone Up ’
(Top Floor) *4572m 4
A 4
PER-
Top Floor
?)T(F’ PER- P
DT(F,
D -
COR-T Intermediate Floor = ] 3.048m
AN
, F0 (45,720, 30.480, 0)
First Floor - (45.720, 30.480, -3.048)
(0,0,0) &>
e 45.72m U 30.48m
East (0, 0,-3.048)
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% Demand Response Quick Assessment Tool

Project Advanced Inputfioutput Printer Setup About

Building Basic Inputs

Lltility Inputs

Run Baseline Simulation

DR Strategies

Fun DR Simulation

Status:

Building Basic Input Completed

LLitility Input Cornpleted

Froject DemoProject] Baseline Input Completed
Froject DemoProject] Baseline Calculation Completed
DR Strategies DemoDR1 Input Completed

DR Strategies DemoDR1 Calculation Complete

Mot Sawved

Simulation Period: Fram MAY-01 Ta 0OCT-31

Click here to change simulation period




| % Demand Response Quick Assessment Tool

Project  Advanced Inpub/Cutput  Printer Setup About

Building Basic Inputs

LLHility Inputs

Fun Baseline Simulation

DR Strategies

Fun DR Simulation

Status:

Building Basic lnput Completed

LLtility Input Completed

Froject DemoFroject] Baseline Input Completed
Froject DemoProject] Baseline Calculation Completed
DR Strategies DemoDR1 Input Completed

DR Strategies DemoDR1 Calculation Complete

Mot Sawved

Simulation Period: Fram MAY-01 To 0CT-31

Click here to change simulation period



% Building Basic Input Form

Large Building
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% Advanced Input form
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N Utilities Input Form

Energy and Demand Charges

RATE

TYPE

1

|2

|3

4

B

E

7

8

3

10

1

12

13

RATE-1

EMERG'Y

010613

010613

RATE-

DEMAMD

RATE-2

ENERGY

|RATE-2

DEMAND

|RATE-3

ENERGY

7.25
010813
.25
010613

7.25
010813
.25
010813

010613
7.25
010813
.25
010813

010613
725
010813
.25
010813

010613
725
010813
.25
010813

010613
725
010613
725
010613

010613
7.25
010613
7.25
010613

010613
725
010813
725
010613

0.13055
725
010613
.28
0.10613

013055
7.25
010613
.28
010613

013055
725
0.10613
.28
010613

013055
7.25
010613
.28
010613

014108
725
010613
.25
0.25621

L Joma

|+
=]

Start Hour: End Hour: Walue

Q Energy Charge @ Demand Charge

[RATE-1

=]

Customer Charge; b3.71 $

tonthly Energy and Demand Charge Schedules

Day1

Day 2 -

|D.a_l,l 3

.Da_l,lﬁ

Daph

Day B

Dap 7

Dapd

Dap 9

Dap 10

Dray 11

Dap12

‘January

February

tdarch

LAl

M ay
June
July

 September

October

Mowvember

December

RATE-
RATE-
RATE-

RATE-1
RATE-1

RATEA
RATEA
RATEA
RATEA
RATEA
RATEA

RATE-1
RATE-1
RATE-1
RATE-1

RATE-
RATE-
RATE-
RATE-1

RATE-
RATE-
RATE-
RATE-1

A N 71

RATEA

RATE-1

RATE-1

[« Joug]

Simulation Penod iz from Mat-07 to OCT -3

Start Marith: Start Da_l,l:1-|
End Manth End Drap: 11

BERKELEY LAB
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Save

|'] Walue: RATE- _'J |

| |

Default Y alue ]

Load Default

Find CPP Days
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% Baseline Input Form

| e d i k| Baseline Schedules

HYAT E quipment Schedule Zone Temp Setpoint [cooling] \i Chilled/Condenzer ‘W ater Setpoint \‘ Supply &ir Temp Setpoint

Workdays and Holidays Schedules . . _ _ _ _ _ _ _
Haur 1 2 3 4 5} 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Aedarkday Walue

L IIIIIIIIIIIIIIIIIIIIII

Load Default Lpad Current

BEruch:\-




& Baseline Input Form

| Project Description L E = R R (s ] 55

HYwaC Equipment Schedule

Chilled/Condenser ater Setpaint

D

Supply &ir Temp Setpoint

Zone Temp Setpoints (Cooling-Weekday)—Degree F

9 10 11 12 13 14 15 16 17 13 19

E P

|5

FEE

Zone Temp Setpoints (Cooling-Holiday)— Degree F

1011 12 13 14 15 16 17 18 19 20 21

|‘ID |11 |12 |13 |14 ‘15 |1E |1? |‘IB |19 ‘20 |21 |22 |23 ‘24 |

80.00 2000 2000 7970 |72.00 7200 7200 7200

m End Hour |1

J Skart Hour

200 7200 7200 7200 Y200 V200 F200 7200 7950 V980 79.80 7340 8000 7990 79.90

| Degrese F

Load Default

Load Current

BERKELEY LAB

Page 12



% Baseline Input Form

| Project Description U ERE [ Schedules

| HYAL Equipment Schedule \‘ Zone Temp Setpoint [coaling] \I Chilled/Condenzer "W ater Setpoint

Supply Air Temp Setpoint—LUnit (Degree F)

11z 13 14 1 : 7 8 19 20 21 22 23 24

2 |3 |4 |5 |5 |? |a |9 |1n |11 |12 |13 |14 |15 |15 |1? |1a |19 |2u |21 |22 |23 |24 |

B5.00 B5.00 B500 B500 B5.00 B500 B500 E500 6500 G500 B5.00 B5.00 B5.00 6500 B5.00 B5.00 B5.00 B5.00 B5.00 E5.00 E5.00 6500 6500

Start Hour 1 1* | Erd Hour 1 = | "v"aluel | Degres F

Load Default Load Current
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% Run Control Form

ol [EShaw Aeiaie Terminate.

Calculation failed

Time consumed: 4zeconds

Maotes: Simulation will take about & minutez on a Pentium 2.0 GHZ computer,
Error Report:

Ithe current running File is "main.bat"
Thu 0O7/05/2007

12:06 PM

!

Beqginning of running file "C:ADROATYWeather\\Weather bat"
|

Beqinning of running file "CHADROAT Weather| Weather , awk”
|

End of running file "C:ADROAT Weather Weather, awl"
|

Beqinning of running file "CHADROAT Weather\hottestdays 12, awmlk"
|

End af running file "CADRQAT Weather!Weather, awlk”
|

End of running file "C:\DRGATWeatherWeather. bat"
|

Beqinning of running file "C:\DRGATsimulate) simulate, bat™
|

L Panirnina of pomsins Fils " ADD A T sirnl 2kt sicnulab e zanle!

§)

(reeeee ‘m g
\
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% Simulate Input Form

| DR Strategies Descriptiun

HWALC Equipment Scheduls Zone Temprature Setpaint [Coaling) 1 Chilled/Condenser ‘w ater Setpaint \] Supply Air Temp Setpoint \

Workdays and Holidays Schedules
Hour 1 J2 |3 |4 |5

wnrkday value

| IIIIIIIIIIIIIIIIIIIIIII

Baseline
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

winrkday value

N IIIIIIIIIIIIIIIIIIIIIII

ON OFF

Load Default Load Curmrent l | Load Baszeline

BERKELEY LAB




& Simulate Input Form

| DR Strategies Description 1501ttt

HWAL E quipment Schedule [ Zone Temprature

Supply Ar Temp Setpoint \

Chilled/Condenser Water Setpoint
Zone Temp Setpoint (Cooling-Holiday)—Degree F

Zone Temp Setpoint {(Cooling-Weekdayy—Degree F
E.- . . . . E.:
. L * A L EE R N N N N N R N N R R RN NN NN N

9 10 11 12 13 14 15 16 17 158 19 &

9 10 11 12 13 14 15 16 17 158 19 20 & 4

|m |11 |12 ‘13 |14 |15 |15 |1? |18 |19 ‘zu |21 ‘22 |23 |24 |

Hour |3 |4 |5 |E |? |a ‘9
20.00 80.00 80.00 79.70 70.30 70.20 70.30 70.30 70.00 70.40 75.30 7560 7550 7550 7560 75.70 7950 79.80 7960 79.40 80.00 79.90 7950

wearkday val
% (75 |75

haolidaywwaly 75 75 |75 |5 7% |75 |75 L TR 4 " £ TN . R . L 4 " L O R

FL TN I TR i TR i

K | F Enter

[ | [ 1
\Workday |'J Start Hour |1 |ﬂ End Hour |

‘ ‘ Load Bazeline

Load Default Load Current
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% Project DemoProject1 Simulation DemoDR1 Report-----The Simulation Period is from 5/1 to 10/31

Ayerage Zone Temprature and Comfart \] Energy Conzumption and Power Energy Cost CPP Dayz Report

Temp {(Degree F)

The Fallowing D ays are CPF Days: 81
IMu:unth |Day |H|:|ur |Tem|:| [F) | 20
4 13 16 ME

23 13 725

19 13 71.96
20 13 7232
21 10 412 = :
1 19 7448 i arereesees s R

22 15 725

79
7a
i

TG

o) 00 - =~ | m

73

oo

29 12 F2.32 “ﬂu“.””
72 E i I i i i i i i i i i

a0 17 72h 00102030405050?03030100113:::130143:::1501?3019020302202330

A 16 71.06 o Baseline ——DemaDR1 |
13 R385

n  |788 (W] R eport difference
Wheole Building Power Plot (KW)

w W oo oo

CPF Dayz dvailable

Manth Dray Howr Temp [F)

20 13 7232
2 10 7412
1 15 74.48
22 15 725

29 12 7232
30 17 725

K] 16 71.06
7 13 75,38
g 10 78.8

I

0:0 1:0 2:0 3:0 4:0 5:0 6:0 7:0 5:0 9:010:0 11:30 13:0 14:30 16:0 17:30 19:0 20:30 22:0 23:30

L0 S o R N R = R = R = = e T M |

o Baseline —— DemoDR1 |

Fririt

Page 17



% Project DemoProject1 Simulation DemoDR1 Report-----The Simulation Period is from 5/1 to 10/31

Ayerage Zone Temprature and Comfart Consumption and Power Energy Cost

CPP Dayz Report

I| - n

Step Mankhly

Seasonal

Bin and Pies

Date; 4l ']E'] Start hour |1 ']

Lasting hours 7z (8] R eport Difference

Baseline Power (kW)

t=10]
&0
40

20 I—L - J—.
D]JDDDB‘Q E|E|I:|E|E|I:|E|E|E|E| '\ DDDDDDDDDDDEJ 0.0.0.0.0
1

07/18% 01 07418 0OF 07718 14 07718 21 07719 .:.4 0?;19 11 07/1% 18 07720 01 D;';zn 0% 07720 15 07720 22

Chiller
— Fan

Light
— Equipment
e HY T
o Total

DemoDR1

DO 000000000

07419 18 07/20 O

|
0719 11

n?,fis 01 07418 07 07718 21 07719 04 07720 08 07/ 20 15

07 /20 22

Chiller
— Fan

Light
— Equipment
—— HW A
o Total

BERKELEY LAB
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The Simulation Period is from 5/1 to 10/31

Average Sone Temprature and Comfort Energy Consumption and Power

Step “ Hourly

Energy Cost

CPP Dayz Report

Time Seres

et [0 [2] 0 (22 [ |

Seasonal

Binz and Pies

O Baseline

chiller fan

1
: -~ IR .

Bl DemoDR1

eguipment

hwac

Baseline

Tight 5.23 % fan 4.62 %

h'l'lh:r‘ 71.85 %)

[eguipment &5.21 %]

DemoDR1

fan 4.9 %]

Tight 5.5¢ %]

[eguipment es.63 ]

[chiller zo.92 %]

BERKELEY LAB
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The Simulation Period is from 51 to 10/31

| Ayerage Zone Temprature and Comfort Energy Consumption and Power Energy Cozt \] CPP Days Report

| n n [ e

Spec

dontth

| Al Simulated Months

IAug » Prirt
Monthly Electric (KWh) _
: [ Baseline

27.2113¢,550 Bl DemoDR1

40,000

35,000

30,000

: [22.43(27, 078

zg, 000

20,000 14,7s5]14,512

15,000 —

10,000 LA 4,185][ 4,185

g, o00f — I_

chiller Tan Tight equipment hwac
Baseline DemoDR1
[chiller 47.39 %] [chiller a47.87 %]

[eguipment &.35 %] [eguipment 2.07 %]

fan 31.63 % [Tight 11.43 %) fan 31.47 %

[Tight 11.58 =]




% Project DemoProject1 Simulation DemoDR1 Report-----The Simulation Period is from 5/1 to 10/31

| Ayerage Zone Temprature and Comfort w Energy Conzsumption and Power

Mankhly:

CPP Days Report

g% Pririt

55,000
50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

Cost of Summer

[ Baseline

[34,357.3]34,787.345 |

|11,1?2.2j};,289.064t

[4&,120.1]4¢,07¢. 405] B DemoDR1

demand charge energy charge

total charge

Baseline

[demand charge 24.z22 %]

[energy charge 75.75 %]

DemoDR1

[demand charge 24.5 %]

[eneragw

charge 75.5 %]




.IQAT Tool Next Step

Test the tool against the previous field test results
« Pilot test in the coming pre-cooling field study

 Collect TAG comments and improve the tool

« Expand the tool to include retail, and school
buildings

 Improve the full user interface and add a user
manual

«  Compare the tool with GEP-BEST, a demand
saving estimation tool

 Add in the spreadsheet regression based tool




-2 Enerqy+

Same over year
Hourly calculate .| Heating/cooling |
heating/cooling |+ T loads ) Tirue
loads _
l T Each time step
System Meet T System . T
simulation Tset true simulation true
_Load AT v
adjustment | T ~T
_ set true
—UA*AT — Ttrue'Tref.
l | Total UA of the zone |
Neglect thermal mass effect in Thermal mass effect fully
adjustment accounted
Strengths: fast Strengths: accurate
Weaknesses: Buildings in simulation Weaknesses: running slowly, 5
,\] trend to be lighter than real ones hard to configure p|er
—




